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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a thin-film infrared sensor 
whose 
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sensitivity is good and whose silicon substrate can be worked easily 
by a 

method wherein an aluminum oxide thin film is formed between the 
silicon 

substrate and a ferroelectric thin film. 

SOLUTION: In order to reduce the heat capacity of a substrate 1 , its 
rear 

surface side is etched. A substratum electrode 3 is composed of 
platimum. In 

addition, an upper-part electrode 5 is composed of chromium, and an 
infrared 

absorbing film 6 is composed of gold black. At this time, an aluminum 
oxide 

film 2 whose difference in a coefficient of thermal expansion from that 
of the 

substrate 1 is small and whose lattice constant is close to that of the 
substrate is formed on the substrate 1 , and the thin film 2 acts as a 
buffer 

layer. Then, the electrode 3 on the thin film 2 and a ferroelectric thin 
film 

4 can be epitaxially grown, the electrode 3 and the thin film 4 whose 
crystallinity is excellent can be formed, and the thin film 4 is not 
stripped 

from the substrate 1 . Then, since the substrate 1 and the thin film 2 
can be 

worked easily, a thin- film infrared sensor whose sensitivity is good 
can be 

mass-produced easily. 
COPYRIGHT: (C)1997,JPO 



5/9/09, EAST Version: 2.3.0.3 



(19) 03|£H#fFjt (jp) «2) ^ 1^ !|^ 1^ ^ ^ (A) immmm&mm 

#^¥9-89651 

mVmB ¥jSc9^(1997)4^4H 

(5i)int.a' mitm }fn1mm^ fi wis^mm 

GOIJ 1/02 GOIJ 1/02 B 



msm^ »*B©»i FD 4 H) 



(21)tt«i#^ 


#li¥7 -267682 


(71)tHBA 


000155023 










(22)[HKB 


¥^7^(1995) 9 ^20B 










(72)3fiW# 
























(72)§fiM# 
























(72)fSM# 


«fS BiJ 








^mj^mm^^^<DWtr 2 sss 














(74) A 













(54) mmom] mmmm±>-^ 



(57) 

to 

I.. 




5/9/09, EAST Version: 2.3.0.3 



1 

[0 0 0 1 ] 

mmcomtmwi^m] ^commit, m^mmm-^y 
v-^^bizm^miihrnm^^m-^y^izmti . 

[0002] 

immm ^mmmmm^y^^zii\^xii. ^ 
mmm^mmim-ttrnmb tx. i^va y^^m^u 

[0003] 

ymikmmmv^fzm-^, ^conzmm^timmm 
mmmMAiizmmm*) . ^>^coim (ss) 

[ 0 0 0 4 ] t\ ±m(r)r^mimk-f^ij(?)b i 

^^¥6-8 54 5 0-f4.^^gtS§^xSj:^t. >- 

[0 0 0 5] L*^ L^*i'fe , ±IB^^Ifi^)itflr . ' . 'i 
3 y^lSf|?,S«t M g O t tfett-SSAp^fiT^)* //^. 

[0 0 0 6] -c^mmii. ±}4i?5*WC®«LT^§tL 

■f, mMm\ixc7)m^^j:m^mm^y^imm~t^z 

[0007] 

xtcmmmm^y'^^zfi\-^x . mmmmtix'^^j 
aymm^m^K ^c^yj^ymwcmmmmi^mm 
b (Dmzmitnv s asm^jfm t t v >i. „ 

[00 08] ±fESJtc^»ll#«-t:y9-tCfc^^T{i., 

u a ymubmmmmc^mm^^ < , 

iox t ^ ^ ^■^;^^;i>^)^^irtg D , gBl,tt c^iitLfc® 

mmmmi: . mx l^-t v ^ u r? ymm±m^-ti 
z b ^^x^ t . Lfzifi-^x. tttg<7)^e^ff]s*^'^m^r 

y^^mm^z%h z b ii^x^ h „ 

[0 0 0 9] 

[0010]EI1— HSJi. >It?)^HJ<7)— P<r)^M(50ff| 



(2) ^lfW9-896 5 1 

2 

nya^T, mH>uny (10 0) #tefHa«-cS) 

m^i(niMhzm^^tLhmitr!v^-^i^nmx\ m 
mr-A\i oz j;D^:i>„ 3{iymMMx. mm 

[0011] mMmmm^y^smmm^z':)^^ 

T(±. «iiE^OfSM#^'^ill-^r>-^?■S&|iII$tS^M-|.^^ 

[0 0 12] ( 1 ) WxK'*i5mmXlt5mmXlfS5 

OOxtmcOi-Uny (100) 0*teB^B«l$fflE 

20 ^ASM2^ffMt, -fey-^-SStt^ Ca2 (A) , 
[13 (A) #!fS] . ;:c7)h#('MT;P5-'>i.sf]l2 
c7)Jf;?».(±. 0. 1-lOnmn^Xhh, 

[0 0 13] {2)mz.mmmitT}v^-^mm2 
<n±m<<z. xj-^^y9mf,zX'^x&^TmmM3i:s^'^9 

^'y^)V^^^^h C02 ( B ) . 03 ( B ) #H?] „ 

03 (B) t-^t-j;3=5rw=t-i>. zm±ymwS: 

3(nW-Mi. 0. 1-0. 3^mggt-$)l>, 
[0014] ( 3 ) Jjs:V^T\ «EC VDffi(C j;'5T, ?S 

30 mmmmbLx. ^comm^Ph, Lay tiz zr 

» 03 i:LTa§^^I.Pzmm4^xb•:$'^v'^;^ 

^^s-tf-s, ^Lx. z<^mm<^mmxu. #tc. x= 

1. y = 0. QgzgQ. 52, z+w=li:L. PZ 

Twmb-th. 

[0 0 15] ;>ITfflV^|,MJlCVD5£{i:, #V-X1I 

1S( (i<7)t^-^, PbV-X, ZrV-X, TIO2 y- 
X) i&'c^l'?Wi3iJ(C$lJ«T-#l>i7)T-\ M-fLT^k^-^ 

ASM 2 i ye^Tftms 3 o ^^tmi^Mtc . p b 

Zr02 . Ti02 ^^B§(Cf/fm$-ii:. PZTjfK 
40 4&Jf$2-5/xmMcift«^-1i:.S CEI2 (C) , la 
3 (C) #BS] „ ii7)i:#. aSiOVX^^fflV^T, P 
Z T»li4 , H3 ( B ) t^-f i 0 tsmt^Z-fh . 
[0 0 16] (4) ^LT, HUlBPZT»ji4iO±fflfc 
j:Wkr;l^S-^ASJi2^o±ffltc, Cr^:i;C?)jSii 
tt^mA«5rf4^^«-tl. ^ 1 1;: J: 0 . ±gE«S 5 ^ 
ffM-r.S CI12 (D) . 113 (D) #K] „ 

[0 0 17] ^^Az. -iLy-y-y^^nmrn-th 
zb^z^y), humm s c^mm{zm\-mme sjfm 

[02 (E) . 03 (E) #EB] „ 
50 [0 0 18] (6) -fLT, ^-y^yMltOTlJ^flfr 



5/9/09, EAST Version: 2.3.0.3 



(3) 



(F) #HS] , icoi^yrjySSitoxy^y^^Ji. m 
Hl^3=tt^'H2 (F) tci^v^T. ft-^TfilfriSx-y 

[0 0 19] (7) ±ai^J;3tLT, 

« s 1 ±izmm ( STSMTii .30) commmm^ > 

^co^y^i^yy^zj^^Witl m3 (f) ^tt 
[ 0 0 2 0 ] ^fc. milco (6) t {7) cOIg{±AtL 

[002 1] iMcnx 0 ^zLxfm^tifznm^^m-^ 

A^M2^?FMtTV^|>(DT\ icDK-fCr/kS-^A^ 

M2*^vs-.y7rl,>4-^., '^LT. it^l:T/^S -^i,ff 

2 ± izi-i ( t Tit'Fiis 3fii immmm 4 > x f 
^^y^mmm^iz^^^. i&mmtitzrmmm 

imm4iiiy v a ymi 1 (.mmtt ^ t m < =S: 

[0 0 2 2] ^LT. fiia;/U:?y»«lioj:t/-K'fbT 
;PS-i^Ajf)«2{±aDX*WCS>S>0^ii. iSJKi?)ftff 



[0023] zcr>^m. }MLfzm.mm^zm^fi 
Tmm\,zm(^fihh^xn^j:<. m.m'^Ph. Lay t 

i.Zr„ 03 bLXm^tl. x + y=l. O^y^ 
0. 25, z+w=l. O^w^O. 52fJ)I.PLZ 

[0024] 

10 [ mmm^. ] VA±im L/^ l o t , wHqHtci^ V 

mm^Lx\^t(r)x\ mmzit^xf^tfim^fzw^ 

[HI ] z(nwm-->c^mmffmm^zimmm^^^ 

[112 ] BridftWhll^ry^fOftfiK^JicO-M^^t- 

20 mmmxhh. 

[113 ] 1uiE^fM#^'^^Hry^?■£?)■^t)^^Jic^H^J^*^ 

[4?^oiiHj] 

i-i-U3y««. 2-ffi^tr/ws-'>A^]S. 4-5s 



[01 ] 



[02] 



[03] 




J^l CO 



5 S / 3 

_b^Bt_ 




5/9/09, EAST Version: 2.3.0.3 



(4) 



^lfW9-896 5 1 



(72)^HM M (72) m- 

(72)^Hj# mm 

^Mm^.mmm^n^c^m 2 mm 



5/9/09, EAST Version: 2.3.0.3 



MACHINE TRANSLATION OF TOMITA ET AL, JP 
09-089651 FROM JPO WEBSITE 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]This invention relates to the thin film infrared sensor included in 

an infrared detecting sensor etc. 

[0002] 

[Description of the Prior Art] In the conventional thin film infrared sensor, the silicon 
single crystal substrate and the MgO substrate are used as a substrate holding the 
ferroelectric membrane. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when a silicon single crystal 
substrate is used, there is a problem in the crystallinity of the ferroelectric membrane 
deposited on it, and the performance (sensitivity) of a sensor is affected. When a MgO 
substrate is used, said crystallinity is good, but processing of a substrate is difficult when 
finishing setting up as a sensor. 

[0004]Then, as what solves the above-mentioned problem, as shown in JP,6-85450,B, 
making a MgO thin film deposit on a silicon single crystal substrate is tried. 
[0005]However, in the art of the above-mentioned gazette, since the difference of the 
coefficient of thermal expansion in a silicon single crystal substrate and MgO is large, 
there is inconvenience that a film exfoliates easily. 

[0006]It was made with careful attention to the above-mentioned matter, this invention 
has good sensitivity, moreover, a fihn does not exfoliate but an object of an invention is 
to provide the easy thin fihn infrared sensor of processing of a substrate. 

[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, in this 
invention, an aluminum oxide thin film is formed between this silicon substrate and said 
ferroelectric membrane in a thin film infrared sensor which forms ferroelectric membrane 
on the surface of a substrate, using a silicon substrate as said substrate. 



[0008]Since an aluminum oxide thin film with a small difference of a silicon substrate 
and a coefficient of thermal expansion and a near grating constant is formed in a thin film 
infrared sensor of the above-mentioned composition. Epitaxial growth of a foundation 
electrode on this aluminum oxide thin film and ferroelectric membrane is attained, and it 
can form on a silicon substrate which is easy to process outstanding crystalline 
ferroelectric membrane. Therefore, a thin film infrared sensor with good performance can 
be obtained certainly. 
[0009] 

[Embodiment of the Invention] Hereafter, the details of this invention are explained, 
referring to a figure. 

[0010]Drawing 1 - drawing 3 show one embodiment of this invention. Drawing 1 shows 
an example of thin film infrared sensor S of this invention, and in this figure, 1 is a 
silicon substrate and is a silicon (100) monocrystal substrate, for example. The 
undersurface side is etched in order that this silicon substrate 1 may make that calorific 
capacity small. 2 is an aluminum oxide tliin film formed in the upper surface of this 
silicon substrate 1, and consists of gamma-aluminum 203, for example. 3 is a foundation 
electrode and consists of platinum, for example. 4 is ferroelectric membrane (this is 
explained in detail later). 5 is an upper electrode and consists of chromium, for example. 
6 is an infrared-absorption film and consists of golden black, for example. 
[001 l]The formation method of the above-mentioned thin film infrared sensor S is 
explained referring to drawing 2 and drawing 3. The following shows the case where two 
or more thin film infrared sensor S is manufactured simultaneously. 
[0012](1) For example, the monocrystal substrate 1 of silicon (100) with a 5 mm by 5 
mmx thickness of 500 micrometers is prepared, grow an aluminum oxide epitaxially into 
the upper surface of this silicon substrate 1 with a CVD method, form the aluminum 
oxide thin film 2, and consider it as a sensor board. [Refer to drawing 2 (A) and drawing 
3 (A).] .The thickness of the aluminum oxide thin film 2 at this time is about 0.1-10 
micrometers. 

[0013](2) Next, grow the platinum foundation electrode 3 epitaxially into the upper 
surface of said aluminum oxide thin film 2 by a sputtering technique. [Refer to drawing 2 

(B) and drawing 3 (B).] .At this time, the platinum foundation electrode 3 is made into 
shape as shown in drawing 3 (B) using a proper mask. The thickness of this platinum 
foundation electrode 3 is about 0.1-0.3 micrometer. 

[0014](3) Rank second and grow epitaxially the PZT system thin film 4 with which the 
presentation is expressed as PbxLayTizZrw03 as ferroelectric membrane by a vacuum 
CVD method. And especially in this embodiment, it is refeixed to as x= 1, y= 0, 
0<=z<=0.52, and z-i-w=l, and is considered as PZT thin film 4. 

[0015]Since the vacuum CVD method used here can control individually each sauce raw 
material (in this case, Pb sauce, Zr sauce, Ti02 sauce), respectively, each of the 
aluminum oxide thin film 2 and the platinum foundation electrode 3 - PbO, Zr02, and 
Ti02 are simultaneously deposited on the surface, and about 2-5 micrometers in 
thickness are made to deposit PZT thin film 4 on it [Refer to drawing 2 (C) and drawing 3 

(C) .] .At this time, PZT thin film 4 is made into shape as shown in drawing 3 (B) using a 
proper mask. 



[00 16] (4) And form the upper electrode 5 by vapor-depositing penetrable conductive 
metal materials, such as Cr, on the upper surface of said PZT thin film 4, and the upper 
surface of the aluminum oxide thin film 2. [Refer to drawing 2 (D) and drawing 3 (D).] . 
[0017](5) The infrared-absorption fikn 6 is further formed in the topmost part of the 
upper electrode 5 by carrying out vacuum deposition of the golden black. [Refer to 
drawing 2 (E) and drawing 3 (E).] . 

[GO 18] (6) And carry out an etching process and remove the undersurface of the silicon 
substrate 1 so that it may become specified shape. [Refer to drawing 2 (F).] .Anisotropic 
etching can perform etching of this silicon substrate 1, for example. In drawing 1 and 
drawing 2 (F), the numerals 7 show the portion removed by said etching. 
[0019](7) Thin film infrared sensor S of plurality (the example of a graphic display three) 
is obtained on the one silicon substrate 1 as mentioned above. It divides into each sensor 
chip by carrying out dicing of this. [Refer to drawing 3 (F).] It is set especially more to 
thin film infrared sensor S as shown in drawing 1 . 
[0020]Above (6) and the process of (7) may be replaced. 

[0021]The difference of this silicon substrate 1 and a coefficient of thermal expansion is 
small on the silicon substrate 1, and since the aluminum oxide thin film 2 with a near 
grating constant is formed, as for thin film infrared sensor S formed as mentioned above, 
this aluminum oxide thin film 2 serves as a buffer layer. And epitaxial growth of the 
foundation electrode 3 on the aluminum oxide thin film 2 and the ferroelectric membrane 
4 is attained, the outstanding crystalline foundation electrode 3 and the ferroelectric 
membrane 4 can be formed, and it is lost that the ferroelectric membrane 4 exfoliates 
from the silicon substrate 1. 

[0022]And since said silicon substrate 1 and the aluminum oxide thin film 2 are easy to 
process, moreover, they can mass-produce easily thin film infrared sensor S with good 
sensitivity. Therefore, thin film infrared sensor S which has the outstanding performance 
can be obtained cheaply. 

[0023]This invention is not restricted to the embodiment mentioned above, and, for 
example the ferroelectric membrane 4, Not the thing restricted to said PZT thin film but a 
presentation may be expressed as PbxLayTizZrw03, and x-i-y=l, 0<=y<=0.25, z-i-w=l, 
and the PLZT thin film that is 0<=w<=0.52 may be sufficient. 
[0024] 

[Effect of the Invention] As explained above, since the aluminum oxide thin film was 
formed in one field of a silicon substrate and ferroelectric membrane was formed in the 
upper surface of this aluminum oxide thin film, in this invention, the thin film infrared 
sensor in which the performance was excellent compared with the former could be 
obtained easily and cheaply. 



[Translation done.] 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is a figure showing the sectional shape of the thin film infrared sensor in 
one embodiment of this invention. 

[Drawing 2]It is a sectional view showing an example of the creation procedure of said 
thin film infrared sensor. 

[Drawing 3]It is a plan showing an example of the creation procedure of said thin film 
infrared sensor. 
[Description of Notations] 

1 [ ~ Thin film infrared sensor. ] ~ A silicon substrate, 2 ~ An aluminum oxide thin film, 
4 ~ Ferroelectric membrane, S 
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